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2. THE DATA
Theinflectionalmorphologyof Russianiscomplex:innominalmorphology
sixcasesandtwonumbersaredistinguished.Thecomplexityiscompounded
by thefact that,insteadof eachpossiblecombinationof featuresbeing
representedby a singleform,therearevariouspatternsof neutralization,
someofwhich,asweshallsee,extendacrossdeclensionalc asses.Consider
first thebasicdataon thenoun declensionalclasses,givenin phonemic
transcription2in Table I.
We havepresentedfour declensionalclasses.This is not thetraditional
account;mostdescriptionsrecognizeonlythree,treatingzakonandviinoas
variantsofasingledeclensionalc ass(asin,for instance,Vinogradov,Istrina
& Barxudarov1952,Unbegaun1957and Stankiewicz1968).But thereis
usuallyno argumentationas to why preciselythreedeclensionalclasses
shouldberecognizedfor ModernRussian.Isacenko(1962:87)is a little
moreforthcoming;he suggeststhatthemaincriterionfor recognizinga
group of nouns as forming a separatedeclensionalclass should be
productivity.Yet hetoo treatszakonandvlinoas belongingto the same
declensionalclass,eventhoughboth aremembersof productivegroups.
Indeedthefourtypeslistedareallproductive(thoughit shouldbesaidthat
theproductivityof thevlinotypeislargelyrestrictedtoitssoftvariantwhich
gainsnewverbalnounsin -anlij-oand-enlij-o,whiletheproductivityof the
kos( typedependson thesuffix-os( usedto deriveabstractnounsfrom
adjectives).Zaliznjak(1967:2°5-207)on theotherhandproposesjust two
declensionalc asses(headdsthekomnatatypetozakonandvino,andderives
thedifferencesfromgenderdifferentiation).Thenumberwhohavesuggested
four declensionalclassesis rathersmall (for instance,Karcevskij1932:
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I. INTRODUCTION.
In thispaperweintroduceadeclarativeapproachtoinflectionalmorphology,
which we call Network Morphology,using the lexical representation
languageDATR. We showthatwecanaccountfor a rangeof (Russian)
data,forwhichpreviouslyvariousruletypeswererequired,andcanprovide
amoresatisfyinganalysisthanwaspreviouslyavailable.Firstweoutlinethe
essentialdata(section2),highlightingtheproblemstheypresent.Section3
introducesthebasictenetsof NetworkMorphology.This drawsheavilyon
DATR, whichwepresentin outlinein section4. Nextwereconsiderthe
Russiandeclensionalc assesfromthisnewperspective(section5).Weshow
howtheapproachdescribedovercomeslong-standingproblemsinanelegant
fashion;thecomplexityof thedatasuggeststhattheapproachadoptedhas
implicationswellbeyondRussian.We thentacklethecomplexproblemof
animacyin Russian,whichexemplifiesinterestingregularitiesextending
acrossdeclensionalc asses(section6).
In thebodyof thepaper,wedrawoutthepartsof theanalysiswhichare
of greatestlinguisticinterest,andbackgroundtheformalism.The specific
partsdiscussedareidentifiedso asto allowthereaderto findthemin their
placesin the full account(givenas AppendixI). Sincethe analysisis
expressedin the formallyexplicitDATR language,for whichcompilers
(computerinterpreters)areavailable,wearealsoableto supplytheoutput
(AppendixII), whichdemonstratesthatthepredictionsmadeareindeed
correct.
[I] Versionsof thispaperwerereadat theFirst InternationalDATR Workshop,University
of Sussex,19August1991,theFifth InternationalMorphologyMeeting,Krems,4-9July
1992,theLinguisticsAssociationof GreatBritainmeeting,Universityof Surrey,14-16
September1992,theUniversityof WalesLinguisticColloquium,Gregynog,18-20January
1993and theHeinrich-Heine-UniversitatDiisseldorf,22 April 1993;we thankthose
presentfor usefuldiscussion.We areparticularlygratefulto RobertBorsley,Dunstan
Brown,AndrewCarstairs-McCarthy,CharlesDrage,TomazErjavec,GeraldGazdar,
Dafydd Gibbon,Andrew Hippisley,Dick Hudson,JamesKilbury, April McMahon,
AndrewSpencer,Alan Timberlakeandtwoanonymousrefereesforcomments;errorsare
ours.Theresearchwassupportedin partby theEconomicandSocialResearchCouncil
(grant Roo0233633)and the LeverhulmeTrust (grantF.242M).The Johnson Wax
Foundationmadepossiblea visitbyAlanTimberlake,whoofferedvaluablesuggestions.
The supportof all threefundingbodiesis gratefullyacknowledged.
[2] Thefollowingautomaticphonologicalcorrespondencesareassumed:
I lil isretractedto itsallophone[i]afternon-backhard(unpalatalized)consonants.Thus
thenominativepluralformIzakonil will berealizedwith[i]butIkost'il retains[i]since
[t']is soft.
2 All consonantswhichcanbepalatalizedareautomaticallypalatalizedbeforele/. Thus
thelocativesingularof Izakon/, namelyIzakone/,will berealizedwitha palatalized
[n'].If theconsonantis alreadypalatalizedas in genitiveplural Ikost'-ej/, it simply
remainspalatalized.Someconsonantsarealwayshard(Is, z,cl), andremainsobefore
le/. Ontheotherhand,1e'1andIsc'l arealwaysoft(palatalized),andnaturallyremain
sobeforele/. Wehavechosentomarksofteningredundantlyfor greaterclarityin this
instance.In addition,the gutturalsIk, g, xl arepalatalizedbeforeli/, so thatthe
genitiveformIknigi/, fromIknigal 'book',willberealizedwithpalatalized[g'](which
thendemandsthefrontallophone[i]).
3 Therearecomplexpatternsof reductionof vowelsin unstressedposition,whichcan
safelybeomittedfromthetranscriptionsinceourfocusisonmorphology.In particular,
the unstressed101 ending of nouns with soft stemssuch as IPol'0I 'field'
(orthographicallypole)is realizedaseither[;)1or [i].Althoughthis101isneverrealized
asanythingapproximatingtoamidroundedbackvowel,positing101isjustifiedbythe
stressed[0]whichoccursin [v'ino]'wine'and[P'it'jo]'drink(ing)'.
For an informativesketchof Russianphonology,seeTimberlake(1993:828-832).
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,.
paradigmisfairlyclear,atleastforwordswhichinflectregularly.Thus,in
Russian,zakonbelongsto declensionalclassI, andtakestheinflectional
endingsappropriateothatdeclensionalclass.Whatislesscleariswhatkind
of relationship,if any,holdsbetweendifferentdeclensionalclassesand,
indeed,howthedeclensionalclassrelatestoothercategoriesinthegrammar.
Zwicky's(1985)rulesof referralrepresentan importantstepin this
investigation.(SeealsoStump's(1991,forthcoming)formalizationof the
notionofreferralin theframeworkofParadigmFunctionMorphology.)
Notes:
(a)Formsare givenin phonemictranscription.Palatalization(or
,softening')isindicatedby'.
(b)Thereis no overtendingin thenominative/accusativesingularin
declensionalclassesI andIll, norinthegenitivepluralofdeclensionalclasses
Il andIV.
(c)Complicationsinducedbyanimacyarediscussedin section6.
3. NETWORK MORPHOLOGY
In this sectionwe introduceNetwork Morphology,a frameworkfor
describinginflectionwhich offersa formallyexplicitaccountof lexical
entries,declensionalc assesandwordclasses,andtherelationshipsbetween
andamongthesecategories.In particular,itoffersanexplicitunifiedaccount
of inflectionalregularities,ub-regularitiesandexceptions.Few,if any,ofthe
insightsof Network Morphology presentedhere are new. The main
inspirationof Network Morphology is clearly DATR, but Network
Morphologyabstractsawayfromthe finedetailof EvansandGazdar's
DATR formalism(describedin section4).3Our motivationfor this is
twofold.First,wewishto focusonthelinguisticinsights,whichareprimary,
ratherthantheformalism,whichissecondary.Thereisnoreasoninprinciple
whythesameinsightscouldnot beencodedin somesuperficiallydifferent
formalism(suchastheELU formalismof Russelletal. (1992)or theWord
Grammarformalismof Fraser & Hudson(1992)).Second,one of the
criticismslevelledagainstsomeapproachesto morphology(suchas Word
andParadigm)is thattheyaretoopowerful(Spencer1991:52).A keyaim
of Network Morphologyis to identifya set of universalconstraining
principlesof morphology.This is why we wish to keepit conceptually
separatefromtheDATR formalismwhich,whileelegantandsuggestive,is
alsoextremelypowerful.4 .
NetworkMorphologyrestsonthefollowingassumption(compareHudson
1984:I):
65-66,andCorbett1982).Themainargumentof Corbett(1982)is thatif
four declensionalc assesarepostulated,thegenderof Russiannounscan
generallybederivedfromotherlexicalinformation(itneednotbespecified
as an additionalfeaturein the lexicon).If on the otherhand, three
declensionalc assesarepostulated,it is notpossibleto derivegender(and
equally,if genderis specifiedin thelexicon,thenit is notpossibletoderive
thedeclensionalclassfromit). Giventheevidentdifferencesbetweenthe
nounswetreatasbelongingtodeclensionalc assesI andIV, andthefactsof
genderassignmentjust noted,thereis a strongcasefor recognizingfour
declensionalc asses.As weshallseein section5,amoresubtleapproachis
nowavailable.
Givendataof thistype,it is naturalto considerapproachesto inflection
whichplacespecialimportanceonthedeclensionalor conjugationalclass-
mostnotablytheWord andParadigmframework(Robins1959;Matthews
1972)and ExtendedWord and Paradigmframework(Thomas-Flinders
1981;Anderson1982).In thesetherelationshipbetweena word andits
Networks
Lexicalinformationis organizedasa networkwhosebasicelementsare
nodesandfacts,andwhosestructureconsistsof relationshipsbetween
basicelements.
[3] This strategyis analogousto Gibbon's work on ILEX, which is an approachto the lexicon
in computational linguistics,implementedin DATR. 'The ILEX conceptmaybe thought
of asa setof linguisticconstraintson theform of possibleDA TR representations'(Gibbon
1992:47).
[4] Moser has shown (1992) that DATR is equivalent in expressivepower to a Turing
machine; it placesno constraintson the kind of theory which may be expressedin it.
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zakon'law' komnata kost''bone' v'ino'wine'
'room'
SINGULAR
nom(inative)zakon komnata kost' v'ino
ace(usative) zakon komnatu kost' v'ino
gen(itive) zakona komnati kost'i v'ina
dat(ive) zakonu komnate kost'i v'inu
inst(rumental)zakonom komnatojkost'ju v'inom
loc(ative) zakone komnate kost'i v'ine
PLURAL
nom zakoni komnati kost'i v'ina
ace zakoni komnati kost'i v'ina
gen zakonov komnat kost'ej v'in
dat zakonam komnatamkost'am v'inam
inst zakonam'i komnatam'ikost'am'i v'inam'i
loc zakonax komnataxkost'ax v'inax
I Il III IV
Table[
Majornoundeclensionalclassesof Russian
NETWORK MORPHOLOGY
A nodeis a namedlocationin a network.At its simplest,a factis an
associationbetweenanattributeanda value.5All factsmustbelocatedat
somenode.
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Two factsarealsoshownat theCLASSI node,thoughmorearepossible
and, indeed,probable.The first fact relatesan attributewith another
attribute.This appearstoviolateourearlierassertionthatfactsaredefined
to consistof attribute:valuepairs.The followingdefinitionshowshow the
apparentcontradictioncanberesolved.
Nodes
A nodeis a namedlocationatwhichoneor morefactsmaybestored.
FigureI presentsagraphicrepresentationof thearrangementofa fragment
of theRussiannominaldatain thisframework.Here,'ZAKON'and'CLASSI'
arenodes.Two factsarespelledoutat theZAKONnode,thoughmoreare
possibleand,indeed,likelygiventheRussiandata.Thevalueof the<stem)
attributeis 'zakon'; thatof the<gloss)attributeis 'law' (thelattermaybe
thoughtof as no morethana place-holderfor thelexicalsemantics).By
convention,attributesareenclosedin anglebrackets.Thus,factsaboutthe
stemandglossof thisword(andprobablyotherfacts,too)arestoredin the
networkattheZAKONnode.In thediagram,theZAKONnodeisconnectedby
a link to theCLASSI node.Intuitively,thislink maybetakento signifythe
factthatzakonbelongstoDeclensionalClassI, thoughweshallexplorethis
furtherbelow.
<nomsg> <stem>
Facts
A factconsistsof anattribute:valuepair.A valuemaybestateddirectly
or referencedindirectlybymeansof anotherattributehavingthatvalue.
Chainsof referencemaybearbitrarilylong,thoughasingleattributemay
appearonlyoncein anychain.If, at theendof a chainof reference,no
valuecanbefoundforanattribute,thefactinwhichthatattributeappears
isundefined.
Attributes
An attributemaybe atomicor it mayconsistof a list of atoms.List
attributesaredescriptionswhichincreasein specificityfromleft to right.
Values
Valuesmaybeatomicor list-structured,wherealistconsistsofasequence
of atoms.
Thus,thefirstfactgivenfor CLASSI in FigureI has<nomsg)asitsattribute
and,whereavalueoughtobe,thenameof anotherattribute- <stem)-
appears.Thus,it is necessaryto look for a factconsistingof theattribute
<stem)andsomevalue,andtotakethatvalueasthevalueof<nomsg) here.
But wheremaywelook?
An obviousplaceto startis atthesamenode.As weshallseebelow,it is
possibleto referexplicitlyto factsstoredat othernodes.However,unless
such referencesto other nodesare suppliedexplicitly,only attributes
availableatagivennodemaybeusedforindirectlyreferencingvalues.Thus,
the <stem)attributein thefirstfactgivenat CLASSI cannotbe usedto
referenceindirectlythevalue'zakon'in thefirstfactstoredat the ZAKON
node.
Furtherexplanationof list-structuredattributesis in order.Intuitively,
whatis intendedhereis thata shortpath(suchas<nom»)maybe usedto
statea broad generalization(for example,'all nominativeshave some
value'). A longerpathincreasesthespecificityof thegeneralization(for
example,<nomsg)hastheinterpretation'justthosenominativeswhichare
also singularhavethis value'). It is becauseof this list-structuringthat
attributesmayalsobereferredto aspaths.
Somuchfor nodesandfacts.Butwhatis thebenefitof usinga network
representation,andwhatdoesthelinkbetweenZAKONandCLASSI in Figure
I signify?Improbablethoughit may seem,the answerto this is best
understoodby meansof a digressioninto theworldof pachydermsand,
particularly,of Clydetheelephant.
SupposepersonA tellspersonB thatClydeisanelephant.PersonBought
CLASSI
<gensg> <stem>+a
ZAKON
<stem> zakon
<gloss> law
FigureI
A fragmentof theRussiannominalnetwork
[5]Attribute-valuerepresentationshavebeenwidelyusedin computationallinguisticsince
theirintroductionby Yngve(1958).Informationis encodedbyassociatingan attribute,
such as number,with a value,suchas singular,in attribute:valuepairs. A more
linguisticallyorientedpresentationcanbefoundin Pollard& Sag(1987).
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innnediatelytobeableto inferthefollowingfacts(andprobablya lotmore
besides).
(I) Clydehasa trunk
Clydeis grey
Clydehasthickskin
What hasallowedmultipleinferencesto be drawnlike this is a rule of
inferencewhichallowsanythingwhichis trueofelephantsalsotobetrueof
Clyde,sinceClydeis anelephant.In fact,thisdescriptionof theruleis too
simpleasit stands.SupposepersonA furthertellspersonB thatClydeis a
pink elephant;thisconflictswithwhatis knownabouttheusualcolourof
elephants.The rule of inferencemustbe revisedto statethateverything
whichis trueofelephantsis alsotrueof Clyde,exceptfor thosefactsabout
elephantswhichareblocked(thatis, contradicted)by knownfactsabout
Clyde.
Thefirstversionof theruleiscommonlyreferredtoasinheritance;Clyde
is saidto inheritpropertiesfromelephant.Thesecondversionof theruleis
calleddefaultinheritance;Clydeinheritspropertiesfromelephantonly if
thosepropertiesarenot alreadyspecifiedfor Clyde.
A graphicrepresentationof apartialknowledgestructure- or network-
is shownin Figure2.ELEPHANTinheritsfromPACHYDERM,thereforethefacts
statedatELEPHANTmaybeaugmentedby theinheritedfactthatelephants
havethickskin.SinceCLYDEinheritsfromELEPHANT,thefollowingfactsmay
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beinferred:Clydehasa trunk,Clydehasthickskin.Notethatthe latterof
thesefactswasinheritedonthebasisof afactwhichwas,itself,inherited.No
fact'Clydeis grey'is inherited,sincethemorespecificfact'Clyde is pink'
blocksinheritance.
Defaultinheritancemaybedefinedthus:
Defaultinheritance
If X andY arenodes,X mayinheritfromY if a factidentifyingY asan
inheritancesourceis includedatX. All attribute:valuepairsatY become
availableatX, excepthosehavinganattributewhichisalreadypresentin
anattribute:valuepairatX.
Returningto our discussionof FigureI, considertherelationshipbetween
ZAKONandCLASSI. ZAKONinheritsfrom CLASSI. Thus,thefact thatthe
nominativesingularof zakonconsistsof thebarestemis inherited.Sincethe
stemisalsodefinedatthisnode,avalueisdefinedforthe<nomsg>attribute.
Thus <nomsg>is definedat ZAKON,afterinheritance,eventhoughit was
undefinedatCLASSI, whereit wasfirststated.Theinformationis uselessat
CLASS1becausethereit is nomorethana schema.Onlywhenit is inherited
CLASSI
<nomsg> <stem>
<gensg>
PACHYDERM
thick
ELEPHANT
<proboscis>trunk
<colour> grey
CLYDE
<colour> pink
Figure2
Thepachydennetwork
Figure3
ZAKON inheriting from CLASS I
119 120
ZAKON
<stem> zakon
<gloss> law
<nomsg> zakon
<gensg> zakona
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by a lexicalnodewhichhastheinfonnationto instantiate<stem)doesit
becomeuseful.Thepointof expressingtheinfonnationat theCLASSI node
ratherthanattheZAKONnodeisthatanynumberofotherlexicalnodesmay
inherittheinfonnationfromCLASSI, eventhoughthegeneralizationisstated
onlyonce.Figure3 showsgraphicallytherelationshipbetweenZAKONand
CLASS1.
Defaultinheritanceunderliesmuchworkonknowledger presentation
(especiallyworkon semanticnets)in thefieldof artificialintelligence
(Fahlman1979;Brachman1985;Touretzky1986).6It alsounderpinsthe
'object-oriented'familyof computerprogramminglanguages(Stefik&
Bobrow1985).Defaultinheritancehasfoundits wayinto theoretical
linguisticsthroughitscentralroleinthetheoryofWordGrammar(Hudson
1990;Fraser& Hudson1992).Theideahasbeenaroundincomputational
linguisticsforoveradecade(Bobrow& Webber1980),thoughinterestin it
hasgreatlyincreasedrecently(Flickinger,Pollard& Wasow1985;Calder
1989;Daelemans& Gazdar1992;Briscoe,Copestake& de Paiva
forthcoming).Accessibleintroductionsto defaultinheritancein linguistics
and natural-languageprocessingcan be foundin Gazdar(1987)and
Daelemans,DeSmedt& Gazdar(1992).
Defaultinheritancemayseemintuitivelysimple:in fact,oncethebasic
notionisaccepted,ahostofnon-trivialissuesneedstobeaddressed.7Letus
consideranothertime-honouredexamplefromtheknowledger presentation
literature.Itsconcernistofindaninheritancen tworkanalysiswhichdoes
justicetothefollowingtwopropositions.
(2) Nixonisa Republican
NixonisaQuaker
Sofar,wehaveonlyillustratedinheritancefromasinglenode.However,a
strongcasecanbemadeforallowingNixontoinheritfrombothRepublican
andQuaker.ThefactthatNixonis a Republicanis sufficientto allowa
pictureofhisbroadpoliticalorientationtobebuiltup;thefactthatheisa
Quakerisenoughtoallowtheconstructionfareasonablydetailedpicture
of hissocio-religiousviews.Solongastherearenoconflicts,thiskindof
multipleinheritanceis unproblematic.In thelanguageof thisexample,
multipleinheritanceisacceptablesolongaspoliticalconcernsdonotoverlap
withsocio-religiousones.However,fonnaldefinitionsofmultipleinheritance
cannotmakeanysuchassumptions.Figure4showswhathascometobe
GREVILLE G. COR BETT AND NORMAN M. FRASER
PACIFIST
A
REPUBLICAN QUAKER
V
NIXON
Figure4
TheNixon diamond
knownastheNixonDiamond,whichillustratesthekindsof conflictswhich
mayanse.
An inheritancelinkwithalinethroughit -like theonelinkingREPUBLICAN
withPACIFISTinFigure4- isasimplegraphicalshorthandindicatingthatthe
subordinatenodemayinheritNONEof thefactsof thesuperiornode.Thus
a Republicanis non-Pacifist,whilea Quakeris solidlyPacifist.Thereis no
actualconflictuntil a nodeis introducedwhichis subordinateto both
REPUBLICAN and PACIFIST.
Thesolutionadoptedhereistoinsisthat'themostspecificpathalways
wins'.If theconflictingfactshownin(3)couldpotentiallybeinheritedfrom
differentodes,only(3b)willactuallybeinherited,sinceitisaspecialization
of (3a).
(3) (a) NODEI: <abe)==ValueI
(b) NODE2:<abed)==Value2
If thefactsto be inheritedfromdifferentnodeshaveidenticalpathsthen
NEITHERof themwill beinherited.(Thusjusttheinformationrepresentedin
Figure4 doesnot allowus to establishNixon'sviewson war.)This is a
versionofwhatTouretzkycalls'orthogonalmultipleinheritance'(1986:73).
[61Clyde is somethingof a celebrityin theknowledgerepresentationliterature.For an
introductionto thegeneralfieldof knowledgerepresentationi artificialintelligencesee
Brachman& Levesque(1985).
[7] Someof thesearesurveyed,andtherelevantliteratureis cited,in Touretzky,Horty&
Thomason(1987).
Orthogonalmultipleinheritance
If, at a givennode,somenumberof factsmaypotentiallybeinherited
whosepathsdifferonlyin specificity,thenif onepathismorespecificthan
anyother,onlyit is inherited.If no singlepathis morespecificthanthe
othersthennoneis inherited.
NetworkMorphologyisadeclarativesystem.It restsonasmallinventoryof
basicoperations(principallydefaultinheritance)whichoperateona bodyof
staticrepresentationstoproduceananalysis.As weshallseebelow,thereare
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no proceduralrules(suchas rulesof referral,or feature-changerules)to
invokewhentriggeringpatternsemerge.NetworkMorphologyis thuspart
of thetrendin recentyearsawayfromproceduralaccountsat all levelsof
grammaticaltheory.For example,approachesto phonologywhichstress
declarativerepresentationsover proceduralrulesincludeSyntacticPho-
nology(Selkirk1982,1984),GovernmentPhonology(Kaye,Lowenstamm&
Vernaud1985),CategorialPhonology(Wheeler1988)andEventPhonology
(Bird& Klein 1990).Mostof therecentadvancesin declarativemorphology
haveemergedfromworkin computationallinguistics;witness,for example,
Object-OrientedMorphology(Daelemans1987),ParadigmaticMorphology
(Calder1989)andLexeme-BasedMorphology(Domenig1989).
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scopeovertheentirenetwork,startingfromtheoriginalquerynode.If the
quoteswerenotpresentPath2wouldbeevaluatedlocallyatNodeI. A listof
arbitrarilymanyvaluesorpathsmayalsobeassignedtoapath,asshownin
(4d).For example,thefollowingequationproducestheinstrumentalsingular
formof aclassII nounbysuffixing'oj' to thesingularstem:(mor instsg)
==("(stemsg)" _oj). Theformshownin (4e)assignstoNodeI: (PathI)
whatevervalueis foundat Node2:(Path2). A specialcaseof this is (4f),
whichallowsextensionsof (PathI) to bespecifiedat Node2.9It is path
equationsof forms(4e)and(4t)whicharetypicallyusedin theNetwork
Morphologycorrelateof rulesof referral.
In ouranalysisof Russiannominalmorphology,theproposedinheritance
hierarchyisrootedinaNOMINALnode.Generalizationsrelatingtonounsare
collectedataNOUNnode,beneathwhichnodesroughlycorrespondingto the
noundeclensionalc assesarelocated.We shallexaminetheshapeof the
inheritancenetworkfurtherbelow.By wayof illustration,partof theentry
for theNOUNnodeis expressedin DATR asshownin (5)below:
(5) NOUN: () ==NOMINAL
(mor loc sg) ==(" (stemsg)" _e)
(mor nompi) ==(" (stempi)" -i)
etc.
4. DATR
In thissectionweintroducea formalanguagewithinwhichNetwork
Morphologytheoriesmaybe expressed.DATR is a lexicalknowledge
representationla guagedevelopedby RogerEvansandGeraldGazdar
(Evans& GazdarI989a,b; Gazdar1990,forthcoming).The language
providesa notationforexpressinggeneralizationsaboutlexicalitems,and
forallowingthesegeneralizationstoapplytospecificlexicalitemsbymeans
ofdefaultinheritance.EvansandGazdarhavealsoimplementedacomputer
programcapableof derivingrelevantinferencesfromanyhierarchically
structuredDATR lexicon(Evans1990;Jenkins1990).8
Knowledgeis expressedin DATR in termsofpathequations.Thepath
equationswepresentin thispapertaketheformsshownin (4):
(4) (a) NodeI:() ==Node2
(b) NodeI:<PathI)==ValueI
(c) NodeI:<PathI)==H<Path2)"
(d) NodeI:<PathI)==(H<Path2)"ValueI)
(e) NodeI:<PathI) ==Node2:<Path2)
(t) NodeI: <PathI)==Node2
Theformshownin(4a)isthespecialcaseinwhichapathatNodeIisempty.
ThisallowsNodeI to inheritall valuesavailableatNode2,exceptthose
whichareoverriddenatNode!.Theformshownin (4b)is usedtoassign
valuestopaths,forexample<infLroot)==komnat.Alternatively,avalue
maybeindirectlyreferenced.(4c)isusedtoassigntoPathIwhatevervalue
is foundfor Path2at theoriginalquerynode.Thedoublequotesare
significantherebecausetheyindicatethatPath2mustbeevaluatedglobally.
Localevaluationis restrictedto a singlenode,whileglobalevaluationhas
Thesingularandpluralstemofkomnata'room'iskomnat-,therefore,by
inheritancefromNOUN,its locativesingularform is komnateand its
nominativepluralformis komnati(orthographickomnaty).The DATR
encodingforthethirdnoundeclensionnode(N_IIl) isshownin(6):
(6) N_III: <>==NOUN
<mornomsg)==N_I
<morgensg)==N_Il
<1IlOUiatsg)=="<morgensg)"
<morinstsg)==(H<stemsg)"-ju)
<morlocsg)=="(mordatsg)".
N-III defaultinheritsfromtheNOUNnode.The schemafor forming
nominativepluralformsis commonto threedeclensionalclassesandis
inheritedbyN-III. Theformationofthelocativesingulariscommontomost
nouns,butnotthosein declensionalclassIll. Thefinalpathequationin
N-III blocksinheritanceofthegeneralrulefromNOUNbyspecifyingalocal
[8]Otherimplementationsexist.Thosewe knowof areby A. Boltz (Konstanz),Norman
Fraser(Surrey),DafyddGibbon(Bielefeld),lamesKilbury (Diisseldort),HagenLanger
(Bielefeld)andA. Sikorski(Poznan).
[9] Thesepath equationsare all examplesof DA TR definitionalsentences.Theseuse the ==
symboltoassociatewitha node:pathidentifier(a left-handside)eithera valueor aplace
in thenetworkwherea valuemaybefound(aright-handside).Thusthe==symbolis
usedto describeaninheritancenetwork.Whenwewishto expressinformationextracted
froma DATR networkin accordancewithitsrulesof inferencewedo soin extensional
sentencesusingthe=symbol.Thesealwayshaveavalueastheright-handside(Evans&
Gazdar1989a:67).Numerousexamplescanbefoundin Appendixn.
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neutralization.The instrumentalsingularis stateddirectly;all the other
fonl1sof nounsof thisdeclensionalclassareeitherinheritedfromparent
nodes(inheritedviaNOUN)or fromelsewhere(otherexpresSlystatednodes).
The nominativesingularis obtainedfrom declensionalclassI, whilethe
genitivesingularuleis obtainedfromdeclensionalc assII (thusillustrating
a usefor multipleinheritance).Thesyncretismbetweengenitive,dativeand
locativesingularsis expressedby meansof the fourth and sixth path
equations.
In additionto theequationtypeswehaveseensofar, DATR offersthe
possibilityof definingevaluablepaths.Thesehavethefollowingform(where
N> I):
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5. RUSSIAN DECLENSIONAL CLASSES: A NETWORK MORPHOLOGY
PERSPECTIVE
(7) NodeI: (PathX) ==<"(PathI)" ..."(PathN)")
Thisequationcanbeusedtocreateapathbyevaluatingseparatelythepaths
from" (PathI )" to "(PathN)" andconcatenatingtheresultvalues.IoThe
followingexampleshowsthisatwork:
(8) NOuN: (margenpI) =="(" (morstemhardness)"morgenpi)"
(soft mor genpI) ==(" (stempI)" _ej).
The genitiveplural form of a noun dependson whetherthe stemis
morphologicallyhardorsoft(bydefault,stemswhichendinaphonologically
softconsonantwillbemorphologicallysoft,butmorphologicalsoftnessmust
bespecifiedin someinstanCes).Thefirstequationin (8)requiresthatthepath
(mor stemhardness)be globallyevaluated.If the valueof (mor stem
hardness)is soft,theresultingpathis (softmorgenpI). Thesecondpath
equationin (8) suppliestheschema(" (stempi)" -ej) at thispath.(The
situationis actuallymore complexthan this, involvingother factors
includingstress;theadditionalcomplexitiesneednotdetainuShere.It isfor
thisreasonthatwedonotgivealexicalentryfor if'udov'i!fC'0 in ourfragment
in Appendix I, eventhoughthe neutralizationsbasedon animacyare
correctlypredicted.For afullaccountof thegenitivepluralformsseeBrown
andHippisleyforthcoming.)
The Susseximplementationof DATR suppliesa meansof defining
abbreviatoryvariablesin thefollowingfashion:
(9) #vars$number:sgpI.
This definesa variablecalled$numberwhichrangesoverthevahlessgand
pI.All andonlyvariablesin aDATR theorybeginwiththedollarcharacter
($). Variablesare purelya notationalshorthand;theydo not affectthe
expressivepowerof a DATR theory.We shallseeanexampleof theuseof
a variablein section6 below.
LetusnowconsideragainRussiannominalmorphologyfromtheperspective
ofNetworkMorphology,asencodedin DATR.ll Thetraditionaldivisionof
Russiannounsintodeclensionalc asseshidesthefactthatfor all thenouns
presentedin Table I above,dative,instrumentaland locativeplural are
identical.It is thereforemisleadingto claim,asin thetraditionalaccounts,
that,say,thedativepluralofzakoniszakonambecausezakonbelongsto the
firstdeclensionalclass.Its dativepluralis zakonamsimplybecauseit is a
declinablenoun.Thisfactisreflectedin ouraccountbytreatingtheseforms
as a propertyof nounsratherthanof individualdeclensionalclasses.Or
rather,sinceadjectiveshavesimilarendings,thoughtheyare-im, -im'i,-ix
and not -am, -am'i, -ax, the main part of the ending is lodged at a .nominal'
node,fromwhichbothnounsandadjectivesinherit(seeAppendixI: [2];we
presentour DATR fragmentin AppendixI, usingnumberedreferencesto
pickoutsalientpointsdiscussedin thetext).
Letusgobacktothedisagreementastothenumberofdeclensionalc asses
toberecognized(asdiscussedinsection2).Somewouldtreatzakonandv'ino
NOMINAL
ADJECTIVE NOUN
NO
A
NI N IV NIl NIII
zakon v/ino komnata kost'
Figure5
InheritancehierarchyforRussianominals
[10]Atomsmayalsoappeartogetherwithpathson theright-handside. [I I] For work on anotherSlavonic language,namelySlovene,using DATR seeErjavec (1992).
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asbelongingto thesamedeclensionalc ass,othersdo not.If welook back
to theforms,thereareindeedclosesimilarities.Ontheotherhand,theydiffer
in nominativesingularandnominativeplural.TheDATR accountallowsus
to haveit bothways.We setup a super-node,N_O, whichlooksafterthe
singularobliquecaseformswhichzakonandv'inoshare.BothN-I andN-IV
inheritfromthisnode.Thisallowsustocapturethefactthattherearefour
maindeclensionalc asses,butthatthedifferencesbetweenN-I andN_IV are
not asgreatasthosebetweeneitheroneof themandtheotherdeclensional
classes.12This situationis showngraphicallyin Figure5.
In thisanalysis,informationaboutcertainRussiannouns,thoseof the
zakon(N-I) andv'ino(N-IV) types,isseentobelongto fourdifferentlevels:
I informationsharedwith adjectives(for instance,the dativeplural
consistingof themevowep3plus -m).This is lodgedat theNOMINAL
node.
2 informationsharedwithmostothernouns(for instance,thelocative
singularendingin -e).This is foundat theNOUNnode.
3 Informationsharedbetweenthezakontypeandthev'inotype(likethe
genitivesingularending-a).This is foundat thenodeN-O.
4 informationspecificto the declensionalclass(for instance,that the
nominativesingularof nounslike v'inois in -0).Suchinformationis
naturallyrecordedat the N-IV node.Informationwhich is more
idiosyncraticstillbelongson yetlowernodes,
It is worthreflectingfor a momenton whatthenodeN-O represents.The
obviousansweris that it representsa 'super-regularity',onesharedby
declensionalc assesN-I andN-IV. Butthisisamisleadingdescription,if it
suggeststhat the declensionalclassis supremeand thatN-I and N-IV
representdeclensionalc assesin theoldsense.Ouranalysislargelydissolves
the traditionaldeclensionalclasses,sincedeclensionalclassesareparallel
arrangementsata singlelevel,whilewehavedemonstratedanhierarchical
arrangementacrossmultiplelevels.Theinformationassociatedimmediately
with, say,nodeN-I is considerablylessthanin a traditionaldeclensional
class(onlythenominativesingularandgenitivepluralarespecifiedat this
node, the other case forms being inheritedfrom parentnodes).The
informationat N-O doesindeedrepresenta super-regularityin respectof
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N-I andN-IV, whileequallyrepresentinga sub-regularityn respectof
NOUN.ThusN-O issimilartoNOUNandN-I, exceptthathelattertwohave
(partlymisleading)readilyrecognizablelabels,whileN_O hasnot.Our
descriptionallowsustoseetheoldregularities,capturedbythethree-class
approach(mentionedin section2),andthenewregularitiestoo.Looking
downfromthetop,Russianhasthreenoundeclensionalclasses(N_O,N-II
andN-III); lookingupfromthebottomit hasfour:(N-I, N-II, N-III and
N_IV).
inanimatenouns,thoughthe phonologicalform of the nominativeor
genitivevariesfromdeclensionalc assto declensionalclass.
An earlieranalysis(Corbett 1981:61) capturedthis informally by
'predictionrules'(followingPerlmutter& Oresnik1973),which'borrow'the
accusativeformfromelsewherein thedeclensionalc ass(rulesof thistype
maybecomparedwithZwicky's'rulesof referral'1985:372).
Accusativepredictionrules(ordered)
I If thereis an independent(thatis, non-syncretic)
selected.
2 For animates,theaccusativeis like thegenitive.
3 For inanimates,theaccusativeis likethenominative.
accusative,it is
6. ANIMACY
PerhapsthemostinterestingpointaboutRussiannominalmorphologyisthe
role of animacy(seeComrie 1978,and for referencesto the extensive
literaturesee Corbett 1988:n. 32). Table 2 showsthat eachof the
declensionalclassesin factexistsin twovariants(theremainingcasesare
identicalbetweenthetwovariants).Thesyncreticformsrelevantoanimacy
areindicatedby italictype.
It wouldbeinadequatesimplyto list theforms.This woulddoublethe
numberofdeclensionalc assesandmissthreemajorgeneralizations.Thefirst
is SEMANTIC:nouns with accusative-genitivesyncretismare normally
semanticallyanimate(theydenoteanimates:humansdownto insects).The
secondis SYNTACTIC:animacyformsa subgenderin Russian:agreeing
modifiersdiffer for animate(10)and inanimate(n) nounswhenin the
accusativecase:
For nounslikestudent'student'andzakon'law', thesecondandthird rules
givethedesiredeffect.For nounslikeue'itel'n'icandkomnata,whichhave
an independent(non-syncretic)accusativeform, the first rule operates,
irrespectiveof animacy.However,whenwelook atmis'mouse'and kost'
'bone',ande'udov'ise'o'monster'and v'ino'wine', thesituationis more
complex:theaccusativeformsareallsyncretic,andsowewouldexpecthem
to comeunder the predictionrules.But mis 'mouse'and e'udov'iSt'o
'monster'behavemorphologicallyas thoughtheyare inanimatein the
singularbut animatein the plural, thoughclearlytheyare animatein
semanticterms.
In attemptingto giveamoreformalaccount,Corbett(1981)left therole
of thepredictionrulesasgivenabove(asweshallsee,theirformalequivalent
wasthefeature-changerule).This is possible,if animacyis recognizedasa
semanticandasasyntacticfeature,whosevaluesneednotmatch(justassex
andgenderneednotcorrespond).Copyingrulescopiedfeaturesfrom the
semanticto thesyntacticharacterizationof lexicalitems,butwith possible
restrictions,includingthefollowing:
Copyingrestriction
Copy[+animate]onlywith[+masculine]or [+plural].
(10) pervovo(acc=gen)14studenta( cc=gen)
first student
(I I) pervij(acc=nom) zakon(acc=nom)
first law
However,consigningtheproblementirelytothesyntax,thatischangingthe
caseofthenounphrasetonominativeorgenitive,isnotsufficient.Thisis
demonstratedbythosenounswhichpatternaccordingtodeclensionalclass
11(thekomnatatype)butwhicharemasculineanimate,asis thecasewith
muse'ina'man':
Of thenounsinTable2,onlystudent'student'showsaccusative-genitive
syncretismin bothsingularandplural,andthisis amasculinenoun.Those
whichshowaccusative-genitivesyncretismin the plural but not in the
singularare feminine(like mis 'mouse') or neuter (like e'udov'is;;'0
'monster'). Thus it can be seenthat giventhe copyingrestriction,the
predictionruleswill indeedguaranteethecorrectaccusativefonus (and
hencethereis no needto doublethenumberof declensionalc asses).
As mentionedearlier,theseinformalpredictionrulescanbeexpressedas
'feature-change'rules(followingDingwall1969).Suchrules,whichchange
the valueof certainfeaturecombinationsin certainenvironments,are
extremelypowerful,andmostlinguistswouldnowwishtoavoidthem.The
particularulesrequiredareasfollows:
(12) pervovo(acc=gen) musC'inu(acc)
first man
Returningtothemorphology,wefindthatthethirdtypeofgeneralization
is MORPHOLOGICAL.The crucial point is that we getthe sameregularitybut
in differentdeclensionalclasses:theaccusativematchesthegenitivefor
animatenounsundercertaincircumstances,and the nominativefor
[14] Orthographically pervogo.
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Feature-changerules '
j
.
[
+IInd decle;~i~~
]
-
)
-plural
[+animate]-+[-Rule 2] / I
[
+adj~ct.ive
]l +femmme
[
+aC?Usative
]
-+ [+genitive]2 +ammate
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theaccusativesingularin -u,irrespectiveof animacy.Thuspartof thework
of thefeature-changeruleis renderedunnecessaryin thisway.
In workingthroughthisoldproblemagain,wefoundaconstructionwhich
couldnotbecoveredby theoldaccount,butwhichwecannowhandle:
(16) I vot mat' i doe', kotoryxvy me znaete16
andhereis motheranddaughterwhom youalreadyknow
,And herearethemotheranddaughterwhomyoualreadyknow.'
In thisconstruction,therelativepronounmustbemarkedasammate;it has
the genitive=accusativeform, and informantsrejectthe accusative=
nominativeform*kotorye.Theproblemfor theearlieraccountisthis: in the
singular,mat''mother'anddoe''daughter'aresemanticallyanimatebut
haveaccusative= nominativesyncretism.This washandledbythecopying
restriction,whichpreventedsemanticanimacybeingcopiedasa syntactic
featureof animacyfor femininenouns.In thesyntactIcstructureof (16),
thesenounswouldbemarkedasinanimate,whichnormallygivesthecorrect
resultfor agreementpurposesandfor themorphology.Theproblemcreated
by(16)isthatbyconjoiningthenounphrasesheadedbythesetwonounswe
canhavepluralmodifiers,whichareanimate.In theoldanalysis,thereisno
animacyfeatureavailableto theagreementrule,andso thereis no wayto
accountfor (16).In our presentaccount,sincefeaturesarenot copied,
changedor deleted,theanimacyof thesenounsis availableto the syntax,
specificallyto an agreementrule,howeverthis is formulated.Thus our
accounthandlesthemorphologicalfactswithoutleavinganimpossibletask
for thesyntax.
Theoutputof theseruleswasthentheinputto orderedinflectionalrules
(in the styleof Bierwisch1967),which rewrotethe featuresas mor-
phophonemicforms.15
In our account,theideaof thecopyingrulein itsmostgeneralformis
preserved(seeAppendixI: [3]):syntacticanimacyreflectsemanticanimacy:
(13) NOUN:
<synanimacy)=="<semanimacy)"
The main work done by the feature-changerules is givento default
statementsunderNOMINAL(AppendixI: [I]):
(14) NOMINAL:
<acc)=="<mornom)"
<accpI animate)=="<morgenpi)"
<accsganimatemasc)=="<morgensg)"
<moracc$number)==<acc$number
" <synanimacy)""<syngender)")
Thesestatementsindicatethat we expectthe accusativeto be as the
nominative,unlessthenounis animateandpluralor masculine,whenwe
expectit to be as the genitive.Note thatthework of therestrictionon
animacycopyingis doneherein thenewanalysis.Notetoo thatin orderto
accountfor theformsof theaccusativewemakereferenceto gender:the
genderof individualnounsis itselfaccountedfor inouranalysis- unlikethe
earlieranalysiswithwhichwearecomparing;thisproblemis dealtwithin
detailelsewhere(Fraser& Corbettforthcoming).
Thesedefaultsgivenin (14)areoverriddeninparticularpartsof individual
declensionalclasses.For instance,under N-II thereis the following
(AppendixI: [4]):
(IS) N_II:
7. CONCLUSION
Russianinflectionalmorphologypresentsa setof particularlyinteresting
problems;NetworkMorphology,asencodedin theformallyexplicitDATR
language,shedsnew light on theseproblemsand more generallyon
problematicnotionssuchasdeclensionalclass,aswehaveshown.DATR
also offerstheattractivepossibilityof computingthe resultsof a given
theory,sothatit canbecheckedfor acctlracy(seetheoutputinAppendix11).
It is especiallyinterestingto notethat theformsinvolvinganimacyare
correctlyaccountedfor: our analysisallowsusto coverthedatadiscussed
previouslyandit doessoprimarilybymeansof thesimpledeviceof default
inheritanceascomparedto themuchmorecomplexmechanisms(copying
ruleswith restrictions,feature-changerulesandorderedinflectionaliWes)
invokedearlier.
<moraccsg)==("<stemsg)"_u)
Thiswilloverridethedefaultsat(14)andensurethatnounsofthisclasshave
[IS] There was no needfor any equivalentto the third prediction rule; the orderedinflectional
rules assignedendings of decreasingmarkedness,assigningnominative (and accusative=
nominative) endings last. [16] Since this is a syntacticexamplewe transliteratethe standard orthography.
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Appendix I
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% %
%% AUTHORS: Greville Corbett and Norman Fraser
DATE: June 1993
DESCRIPTION: A fragment of a Network Morphology account of
Russian nominal morphology expressed in DATR
%
%
% %
%
%
" %
" NOTE: ALL FORMSARE IN PHONOLOGICALTRANSCRIPTION %
% ANDNOTIN STANDARDORTHOGRAPHY %
% %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
# vars $number: sg plo
% Material beginning with a '%' sign consists of comments.
are not read by the DATR compiler.
These
%
% NOMINAL is the top node from which Nouns and Adjectives inherit. By
default, both singular and plural stems are identical to the
inflectional root. Also by default, stems are phonologically hard and
morphological hardness matches phonological hardness. Paths
that begin '<ace...' are used to find a value for mor:acc:$number.
mor:acc:$number locally evaluates a path consisting of 'ace' followed
by the number, syntactic animacy, and gender of the Nominal, all
of which may be significant in determining the accusative form. Form
assignments for dative, instrumental, and locative plurals are
straightforward; their position here at the top node testifies to
their generality.
"
%
%
"
%
%
%
%
%
%
%
NOMINAL: <stem> == "<infl_root>"
<phon stem hardness> == hard
<mor stem hardness> == "<phon stem hardness>"
<ace> == "<mor nom>"
<ace pl animate> == "<mor gen pl>"
<ace sg animate masc> == "<mor gen sg>"
<mor ace $number> == < ace $number "<syn animacy>"
"<syn gender>" >
[1]
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<mor dat pl> == ("<stem pl>" "<mor theme_vowel>" _In)
<mor inst pl> == ("<stem pl>" "<mor theme vowel>" m'i)
<mor loc pl> == ("<stem pl>" "<mor theme_-;;owel>" -;<:).
[2]
%
The GENDER node is used to express the default relationships between
sex and gender. If sex is undifferentiated, the formal gender is
assigned, where formal gender is typically expressed at the level of
the noun type.
The next node encodes the broadest generalizations about Nouns which
do not apply to other nominals. The genitive plural form depends on
the (morphological) hardness of the stem. The appropriate form when
the stem is soft is given here. No such generalization can be made
when the stem is hard, so the assignments in those cases have to be
stated lower down in the hierarchy. The theme vowel which appears in
Nouns is la/. By default, syntactic animacy is the same as semantic
animacy. Syntactic gender is set by reference to sex which, by
default, is undifferentiated.
%
%
%
%
GENDER:
%
%
%
%
%
%
%
%
%
%
NOUN:
%
%
%
%
%
%
%
%
%
N 0:
N_I:
N 11:
<male> == masc
<female> == fern
<undifferentiated> =="<formal gender>".
<> ==NOMINAL
<mor loc sg> == ("<stem sg>" e)
<mor nom pl> == ("<stem pl>" =i)
<mor gen pl> == ,,< "<mor stem hardness>"
<soft mor gen pl> == ("<stem pl>" _ej)
<mor theme_vowel> == _a
<syn cat> == n
<syn animacy> == "<sem animacy>"
<syn gender> == GENDER:< "<sem sex>" >
<sem sex> == undifferentiated.
mor gen pI>"
[3]
Nouns are assigned to declensional type nodes; these cannot be
mapped directly onto conventional declensional classes, since
hierarchical relations exist between type nodes. Since most
regularities are expressed at higher nodes much less information is
encoded at declensional type nodes than in conventional decIensional
classes. Notice that each type has a formal gender.
Noun type N 0 expresses those generalizations which are common to
types I and-IV, which inherit from it.
<> == NOUN % traditional e-stems
<mer gen sg> == ("<stem sg>"_a)
<mor dat sg> == ("<stem sg>" u)
<mer inst sg> == ("<stem sg>"_om) .
<> == N 0
<formal gender> == masc
<mer nom sg> == "<stem sg>"
<hard mer gen pl> == ("<stem pl>"_ov) .
<> == NOUN
<formal gender> == fern
<mor nom sg> == ("<stem sg>"_a)
<mor ace sg> == ("<stem sg>"_u)
<mor gen sg> == ("<stem sg>"_i)
<mor dat sg> == ("<stem sg>" e)
<mor inst sg> == ("<stem sg>"_oj)
<hard mer gen pl> == "<stem pl>".
[4]
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N IV:
%
%
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<> == NOUN
<formal gender> == fern
<mor stem hardness> == soft
<mor nom sg> == N_I
<mor gen sg> == N_II
<mor dat sg> == "<mor gen sg>"
<mor inst sg> == ("<stem sg>"-ju)
<mor loc sg> == "<mor dat sg>".
Kost':
V'ino:
<> == N 0
<formal gender> == neut
<mor nom sg> == ("<stem sg>"_o)
<mor nom pl> == ("<stem pl>" a)
<hard mor gen pl> == N_II. -
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<infl root> == mi~
<sem animacy> == animate.
<> == N_III
<gloss> == bone
<infl root> == kost'
<sem animacy> == inanimate.
<> == N IV
<gloss>-== wine
<infl root> == v'in
<sem animacy> == inanimate.
% An example of the default phonological hardness being overridden.
%
EXAMPLE NOUN LEXICAL ENTRIES
(Thousands more lexical entries could be added without any need
to add to the theory.)
Mor'o:
%
%
Zakon:
%
<> ==N I
<gloss> == law
<infl_root> == zakon
<sem animacy> == inanimate. %
%
%
%
In the next example morphological hardness (soft) differs from
phonological hardness (hard) and so is specified. Given a full
phonological account, the discrepancy can be predicted from the
type of the final consonant.
%
%
%
Noz:
Student:
%
%
%
%
%
ADJ:
<> ==N I
<gloss> == knife
<infl_root> == noz
<mor stem hardness> == soft
<sem animacy> == inanimate.
<> == N I
<gloss> == student
<infl_root> == student
<sem animacy> == animate
<sem sex> == male.
In the next example, where the noun denotes a male, sex overrides the
formal gender for nouns of type 11.
%
Mu~c'ina:
Komnata:
uc'itel'n'ica:
Mi5:
<> == N 11
<gloss> == man
<infl root> == mu~c'in
<sem animacy> == animate
<sem sex> ==male. %
EXAMPLE ADJECTIVE LEXICAL ENTRY%
<> == N 11
<gloss> == room
<infl root> == komnat
<sem animacy> == inanimate.
%
Pervij:
<> == N 11
<gloss> == female_teacher
<infl root> == uc'itel'n'ic
<sem animacy> == animate
<sem sex> == female.
<> == N III
<gloss> == mouse
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<> == N IV
<gloss> == sea
<infl_root> == mor'
<phon stem hardness> == soft
<sem animacy> == inanimate.
The ADJ node encodes generalizations about Adjectives which
do not apply to other nominals. Genders are distinguished so as to
allow Adjectives to agree with nouns of all genders. The theIne vowel
for Adjectives is /i/. Syncretism in the accusative case is sensitive
to animacy.
<> ==NOMINAL
<syn cat> == adj
<mor nom sg fern> == ("<stem sg>" aja)
<mor nom sg neut> == ("<stem sg>"- ojo)
<mor nom sg> == ("<stem sg>" _ij) -
<mor acc sg fern> == ("<stem sg>" _uju)
<mor gen sg fern> == ("<stem sg>" _oj)
<mor gen sg> == ("<stem sg>" _ovo)
<mor dat sg fern> == "<mor gen sg fern>"
<mar dat sg> == ("<stem sg>" omu)
<mar inst sg fern> == "<mor gen sg fern>"
<mor inst sg> == ("<stem sg>" _im)
<mor loc sg fern> == "<mar gen sg fern>"
<mor loc sg> == ("<stem sg>" om)
<mortheme_vowel>==_i -
<mor nom pl> == ("<stem pl>" "<mor theme vowel>" e)
<mar gen pl> == "<mor loc pl>" - -
<animate mor acc> == "<mor gen>"
<inanimate mor acc> == "<mor nom>".
% orthographic _ago
<> == ADJ
<gloss> == first
<infl_root> == perv.
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Appendix 11 Student: <mor inst pl> = (student a m'i).Student: <mor loc pl> = (student _a _x) .
Student: <syn gender> = masc.
Student: <syn animaey> = animate.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% %
% AUTHORS: Greville Corbett and NormanFraser %
% DATE: June 1993 %
% DESCRIPTION:Output of a DATRencoding of a Network Morphology %
% account of Russian nominal morphology %
% %
% NOTE: ALL FORMSARE IN PHONOLOGICALTRANSCRIPTION %
% ANDNOT IN STANDARDORTHOGRAPHY %
% %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
--
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
Mu!!~'ina:
%%%%%%%%%%%%%
% NOUNS %
%%%%%%%%%%%%%
t Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
Zakon:
NO:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
No:!::
Student:
Student:
Student:
Student:
Student:
Student:
Student:
Student:
Student:
Student:
Student:
<gloss> = law.
<mor nom sg> = zakon.
<mor ace sg> = zakon.
<mor gen sg> - (zakon _a) .
<mor dat sg> - (zakon _u) .
<mor inst sg> - (zakon _om) .
<mor loc sg> - (zakon _e) .
<mor nom pl> - (zakon i).
<mor ace pl> - (zakon :i) .
<mor gen pl> - (zakon _ov) .
<mor dat pl> = (zakon a m).
<morinst pl> = (zakon-_a-_m'i).
<mor loe pl> = (zakon a x).
<syn gender> - mase. - -
<syn animaey> - inanimate.
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
Komnata:
<gloss> = knife.
<mor nom sg> = no:!:.
<mor ace sg> = noz.
<mor gen sg> = (no:!: _a) .
<mor dat sg> = (no:!: _u) .
<mor inst sg> - (noz om).
<mor loe sg> - (no:!: _e) .
<mor nom pl> = (no:!: _i) .
<mor ace pl> - (no:!: _i) .
<mor gen pl> = (no:!: _ej) .
<mor dat pl> = (no:!: a m).
<mor inst pl> = (no:!:- a- m'i) .
<mor loe pl> - (noz _a _x) .
<syn gender> = mase.
<syn animaey> = inanimate.
U~'itel'n'ica:
U~'itel'n'iea:
U~'itel'n'iea:
U~'itel'n'iea:
U~'itel'n'ica:
U~'itel'n'ica:
U~'itel'n'ica:
U~'itel'n'iea:
U~'itel'n'ica:
U~'itel'n'ica:
U~'itel'n'iea:
U~'itel'n'iea:
U~'ite1'n'iea:
U~'itel'n'iea:
U~'itel'n'ica:
<gloss> - student.
<mor nom sg> - student.
<mor ace sg> = (student a).
<mor gen sg> = (student -a).
<mor dat sg> = (student -u).
<mor inst sg> = (student- om) .
<mor loc sg> = (student e).
<mor nom pl> = (student :i) .
<mor ace pl> - (student _ov) .
<mor gen pl> = (student ov).
<mor dat pl> = (student :a _m) .
Mi!!:
Mi!!:
Mi1!:
Mi1!:
Mi!!:
Mi!!:
Mi!!:
Mi!!:
Mi1!:
MU\:
Mi!!:
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<gloss> - man.
<mor nom sg> = (mu!!~'in a).
<mor ace sg> = (mu!!~'in -u).
<mor gen sg> = (mu!!~'in -i).
<mor dat sg> = (mu!!~'in -e).
<mor inst sg> - (mu!!~'in- oj).
<mor loe sg> = (mu!!~'in e).
<mor nom pl> = (mu!!~'in -i).
<mor ace pl> = mu!!~'in. -
<mor gen pl> = mu§~'in.
<mor dat pl> = (mu!!~'in a m).
<mor inst pl> = (mu!!~'in- a- m'i).
<mor loc pl> = (mu!!~'in _a _x).
<syn gender> = mase.
<syn animacy> = animate.
<gloss> - room.
<mor nom sg> = (komnat a).
<mor ace sg> = (komnat -u) .
<mor gen sg> = (komnat -i) .
<mor dat sg> = (komnat -e) .
<mor inst sg> = (komnat-_oj).
<mor loe sg> = (komnat e).
<mor nom pl> = (komnat -i) .
<mor ace pl> = (komnat :i) .
<mor gen pl> = komnat.
<mor dat pl> = (komnat a m).
<mor inst pl> = (komnat- a- m'i) .
<mor loe pl> = (komnat _a _x) .
<syn gender> = fem.
<syn animacy> = inanimate.
<gloss> = female teacher.
<mor nom sg> = (u~'itel'n'ie a).
<mor ace sg> - (u~'itel'n'ie -u).
<mor gen sg> = (u~'itel'n'ie -i).
<mor dat sg> - (u~'itel'n'ic -e).
<mor inst sg> = (u~'itel'n'ic- oj).
<mor loc sg> - (u~'itel'n'ic e).
<mor nom pl> = (u~'itel'n'ic -i).
<mor ace pl> = u~'itel'n'ic. -
<mor gen pl> - u~'itel'n'ie.
<mor dat pl> = (u~'itel'n'ie a m).
<mor inst pl> = (u~'itel'n'ie- a- m'i).
<mor loe pl> = (u~'itel'n'ie _a _x).
<syn gender> = fem.
<syn animacy> - animate.
<gloss> = mouse.
<mor nom sg> = mi!!.
<mor ace sg> - mi!!.
<mor gen sg> = (mi!! i).
<mor dat sg> - (mi!! -i) .
<mor inst sg> = (mi!!- ju) .
<mor loc sg> = (mi!! I).
<mor nom pl> = (mi!! -i) .
<mor ace pl> - (mi!! :ej) .
<mor gen pl> - (mi!! ej).
<mor dat pl> = (mi!! :a _m) .
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Mi§: <mor inst pl> = (mi§ a m'i).
Mi§: <mor loc pl> = (mi§ _a _x).
Mi§: <syn gender> = fem.
Mi§: <syn animacy> = animate.
:j
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
Kost' :
"
V'ino:
V'ino:
V'ino:
V'ino:
V'ino:
V'ino:
V'ino:
V'ino:
V'ino:
v'ino:
V'ino:
v'ino:
V'ino:
V'ino:
V'ino:
'"
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
Mor'o:
<gloss> = bone.
<mor nom sg> = kost'.
<mor acc sg> = kost'.
<mor gen sg> = (kost' _i),
<mor dat sg> = (kost' i).
<mor inst sg> = (kost'-_ju).
<mor loc sg> = (kost' _i).
<mor nom pl> = (kost' i).
<mor acc pl> = (kost' -i).
<mor gen pl> = (kost' =ej).
<mor dat pI> = (kost' a m).
<mor inst pl> = (kost'-_a-_m'i).
<mor loc pl> = (kost' _a _x).
<syn gender> = fem.
<syn animacy> = inanimate.
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
pervij:
Pervi j :
pervij:
pervij:
pervij:
pervij:
pervij:
Pervij:
pervij:
pervij:
Pervij:
pervij:
Pervij:
pervij:
pervij:
<gloss> = wine.
<mor nom sg> = (v'in 0).
<mor acc sg> = (v'in -0) .
<mor gen sg> = (v'in -a) .
<mor dat sg> = (v'in =u) .
<mor inst sg> = (v'in om).
<mor loc sg> = (v'in _e) .
<mor nom pl> = (v'in _a) .
<mor acc pl> = (v'in a).
<mor gen pl> = v'in. -
<mor dat pl> = (v'in a m).
<mor inst pl> = (v'in- a- m'i) .
<mor loc pl> = (v'in _a _x) .
<syn gender> = neut.
<syn animacy> = inanimate.
<gloss> = sea.
<mor nom sg> = (mor' _0).
<mor acc sg> = (mor' _0).
<mor gen sg> = (mor' _a).
<mor dat sg> = (mor' _u).
<mor inst sg> = (mor' _om).
<mor loc sg> = (mor' _e).
<mor nom pl> = (mor' _a).
<mor acc pl> = (mor' a).
<mor gen pl> = (mor' =ej).
<mor dat pl> = (mor' _a _m) .
<mor inst pl> = (mor' _a _m'i) .
<mor loc pl> = (mor' _a _x) .
<syn gender> = neut.
<syn a~imacy> = inanimate.
,
%%%%%%%%%%%%%%%%%
% ADJECTIVES %
%%%%%%%%%%%%%%%%%
% There are some practical difficulties in getting DATR to display all
% possible forms for contrasting values simultaneously. This is of no
% theoretical consequence since, for example, an adjective will be
% animate or inanimate, but not both, in a given use. The output which
% follows shows the results of specifying individually the different
% possible combinations.
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<gloss> = first.
<mor nom sg masc> = (perv ij).
<mor nom sg fem> = (perv _aja) .
<mor nom sg neut> = (perv _ojo) .
<inanimate mor acc sg masc> = (perv _ij) .
<animate mor ace sg masc> = (perv ovo).
<mor acc sg fem> = (perv uju). -
<mor ace sg neut> = (perv-_ojo).
<mor gen sg masc> = (perv ovo).
<mor gen sg fem> = (perv _oj) .
<mor gen sg neut> = (perv _ovo) .
<mor dat sg masc> = (perv omu).
<mor dat sg fem> = (perv _oj) .
<mor dat sg neut> = (perv omu).
<mor inst sg masc> = (perv- im) .
<mor inst sg fem> = (perv _oj) .
<mor inst sg neut> = (perv _im) .
<mor loc sg masc> = (perv om).
<mor loc sg fem> = (perv _oj) .
<mor loc sg neut> = (perv om).
<mor nom pl> = (perv i eT.
<inanimate mor acc pl> =-(perv i e).
<animate mor ace pl> = (perv i- xT.
<morgenpl> = (perv i x). - -
<mor dat pl> = (perv -i -m) .
<mor inst pl> = (perv- i- m'i) .
<mor loc pl> = (perv_I _x) .
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